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Executive Summary 

Background 

To��assist��individual��airports��to��effectively��maintain��their��pavement��infrastructure��and��help��improve��
airport��pavement��conditions��statewide,��the��Maine��Department��of��Transportation��(MaineDOT)��
contracted��with��DuBois��&��King,��Inc.��(D&K)��to��provide��pavement��evaluation��surveys��at��local��airports.����
Assisting��D&K��on��this��effort��was��Applied��Research��Associates,��Inc.��(ARA).����This��report��documents��the��
pavement��condition��at��Greenville��Municipal��Airport��(3B1)��in��October��2018.��
��
A��primary��objective��of��the��pavement��management��program��is��to��determine��maintenance��and��
rehabilitation��needs��by��comparing��pavement��condition��to��a��standardized��benchmark��called��the��
minimum��service��level��(MSL),��defined��by��MaineDOT��as��the��minimum��pavement��condition��desirable��in��
managing��Maine��airfield��pavements.����The��benchmark��MSL��values��used��to��trigger��rehabilitation��are��
shown��below.��
��
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Pavement Condition 

The��average��inspected��Pavement��Condition��Index��(PCI)��for��all��the��airfield��pavements��at��3B1��was��86.����
Runways��had��an��average��inspected��PCI��of��81,��which��is��above��the��MSL��of��70.����Taxiways��had��an��average��
inspected��PCI��of��97,��taxilanes��had��an��average��inspected��PCI��of��89,��and��aprons��had��an��average��inspected��
PCI��of��81.����A��comparison��of��the��average��PCI��values��at��3B1��to��the��statewide��average��PCI��values,��by��branch��
use,��is��shown��in��the��figure��below.��
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Capital Improvement Program 

The��table��below��provides��a��summary��of��the��projected��funds��needed��to��perform��major��rehabilitation��on��
all��pavement��sections��forecasted��to��fall��below��the��MSL��within��the��next��5��years.����Three��sections��were��
identified��for��major��rehabilitation��based��on��their��PCI��rating.����If��no��action��is��taken,��the��overall��PCI��is��
projected��to��drop��from��86��to��77��by��2023.��
��

Project��Year�� Calendar��Year�� Amount�� PCI��Before�� PCI��After��
Year��1�� 2019�� $0�� 84�� 84��
Year��2�� 2020�� $432,262�� 82�� 84��
Year��3�� 2021�� $0�� 82�� 82��
Year��4�� 2022�� $75,623�� 80�� 81��
Year��5�� 2023�� $0�� 79�� 79��

5�rYear��Total $507,886�� �� ��
��

Maintenance 

Based��on��the��pavement��distress��documented��during��the��survey,��an��analysis��of��potential��maintenance��
projects��identified��needs��of��approximately��$2,700.����The��estimated��quantity��and��cost��for��each��type��of��
maintenance��action��is��shown��in��the��table��below.����The��decision��matrix��and��unit��costs��upon��which��these��
estimates��are��based��are��described��in��section��3��and��appendix��E��of��this��report.��
��
Ongoing��development��of��capital��improvement��projects��may��address��some��of��these��maintenance��needs.����
To��help��budgeting��and��prevent��duplication��of��effort,��all��pavement��features��recommended��for��
maintenance��should��be��compared��to��planned��improvements��prior��to��finalizing��a��maintenance��program��
strategy.��
��
Specific��recommendations��to��help��prioritize��airfield��maintenance��are��found��in��chapter��3��of��this��report.����
The��table��below��further��summarizes��the��identified��maintenance��needs.��
��

Work��Item�� Quantity�� Unit�� Cost��
Crack��Sealing���r��AC�� 1,108 Ft�� $1,529
Patching���r��AC��Deep�� 60 SqFt�� $1,121

Total:�� $2,649
AC��=��asphalt��concrete;��PCC��=��portland��cement��concrete;��SqFt.��=��square��feet;��Ft��=��linear��feet��
��
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��

3B1� � � �Greenville��Municipal��Airport��
AAC� � � �Asphalt��Overlaid��with��Asphalt��
AC� � � �Asphalt��Concrete��
APC� � � �PCC��Overlaid��with��Asphalt��
APMS� � � � Airport��Pavement��Management��System��
ARA� � � �Applied��Research��Associates,��Inc.��
ASTM� � � � American��Society��for��Testing��and��Materials��
CAD� � � �Computer�raided��Drafting��
CIP� � � �Capital��Improvement��Plan��
D&K� � � �Dubois��&��King,��Inc.��
FAA� � � �Federal��Aviation��Administration��
FOD� � � �Foreign��Object��Debris��
GIS� � � �Geographic��Information��System��
MaineDOT�� Maine��Department��of��Transportation��
L&T� � � �Longitudinal��&��Transverse��Cracking��
LCD� � � �Last��Construction��Date��
M&R� � � � Maintenance��and��Rehabilitation��
MSL� � � �Minimum��Service��Level��
PCC� � � �Portland��Cement��Concrete��
PCI� � � �Pavement��Condition��Index��
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1. Introduction 

Pavement��conditions��were��assessed��using��the��Pavement��Condition��Index��(PCI)��procedure��outlined��in��
Federal��Aviation��Administration��(FAA)��Advisory��Circular��150/5380��and��ASTM��D5340��for��airfield��
pavements.����The��PCI��was��developed��to��provide��a��numerical��value��representing��the��overall��pavement��
condition��that��correlates��well��with��the��ratings��of��experienced��engineers.����During��a��PCI��survey,��visible��
signs��of��deterioration��within��a��selected��sample��unit��are��recorded��and��analyzed.����The��recorded��distress��
data��are��used��to��calculate��a��PCI��value��from��0��to��100,��with��100��representing��a��pavement��in��excellent��
condition.����The��PCI��evaluation��makes��it��possible��to��forecast��future��deterioration��and��allows��for��accurate��
projections��of��maintenance��and��rehabilitation��(M&R)��needs.����
��
The��data��collected��during��this��project��were��entered��into��the��PAVER��pavement��management��software��
program��developed��by��the��U.S.��Army��Corps��of��Engineers,��Construction��Engineering��Research��Laboratory.����
The��capabilities��of��PAVER��were��utilized��to��meet��the��following��project��objectives:��
��

�x Update��and��store��pavement��inventory��and��condition��data.��
�x Develop��models��to��predict��future��conditions.��
�x Develop��M&R��recommendations.��
�x Plan��budgets��for��future��M&R��needs.��
�x Report��the��results��at��the��individual��airport��and��statewide��level.��

��
1.1 Project Background 

The��36��publicly��owned��airports��throughout��Maine��play��a��key��role��in��the��movement��of��goods��and��
services,��with��an��estimated��overall��economic��impact��of��$1.5��billion.����MaineDOT��realizes��the��value��in��
maintaining��the��paved��facilities��by��implementing��and��updating��an��airport��pavement��management��
system��(APMS).����An��APMS��provides��guidance��for��decisions��regarding��pavement��M&R��policies��at��an��
airport��and��can��identify��short�r,��medium�r,��and��long�rterm��rehabilitation��needs,��as��well��as��provide��an��
accessible��historical��record��of��life�rextending��pavement��maintenance��activities.��
��
1.2 Pavement Management Approach 

The��main��goal��of��any��pavement��management��system��is��to��identify��pavements��that��will��receive��the��most��
benefit��from��an��optimally��timed��repair.����By��projecting��the��rate��at��which��the��pavement��condition��will��
deteriorate,��the��optimal��time��for��applying��treatments��can��be��determined.����Typically,��the��optimal��repair��
time��is��the��point��at��which��a��gradual��rate��of��deterioration��begins��to��increase��to��a��much��faster��rate,��as��
illustrated��in��Figure��1.����It��is��critical��to��identify��this��point��in��time��to��avoid��higher��rehabilitation��costs��
caused��by��excess��deterioration.��



� � � �

Greenville Municipal Airport (3B1) Page 2 

��
Figure��1.��Pavement��condition��life��cycle.��

��
Often,��the��identified��needs��will��cost��more��than��the��available��budget��and��will��need��to��be��prioritized��over��
time.����The��APMS��can��measure��the��impact��of��a��limited��budget��scenario��by��projecting��the��future��condition��
of��deferred��projects.����Ultimately,��the��APMS��will��provide��MaineDOT��and��the��airport��a��planning��tool��that��
can��help��identify��pavement��needs,��optimize��the��selection��of��projects��and��treatments��over��a��multi�ryear��
period,��and��understand��the��consequences��of��these��plans.��
��
1.3 Scope of Work 

MaineDOT��retained��D&K/ARA��to��implement��the��APMS��for��the��Maine��publicly��owned��general��aviation��
airports.����A��PCI��survey��was��completed��at��each��airport,��and��available��construction��history��information��
was��compiled��and��included��in��the��PAVER��database��and��subsequent��analysis.����D&K��and��MaineDOT��
coordinated��the��PCI��inspections��with��each��airport.����After��the��fieldwork��was��completed,��ARA��updated��the��
PAVER��database��for��each��airport.����PAVER��was��then��used��to��develop��a��maintenance��work��plan��based��on��
current��distresses.����In��addition,��a��5�ryear��projection��identifying��recommended��pavement��repairs��was��
prepared��at��the��state��level��for��the��various��stakeholders��to��use��as��a��planning��tool.����Individual��reports,��
such��as��this��one,��were��prepared��for��each��airport��documenting��the��results��of��the��pavement��inspections.����
A��statewide��analysis��report��was��prepared��based��on��that��inspection��year’s��airports.����The��airport��maps��
were��linked��to��the��PAVER��database��to��allow��for��geographic��information��system��(GIS)��viewing��of��data.����
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2. Project Approach 

2.1 Update Pavement Inventory 

The��pavement��inventory��at��3B1��includes��all��airfield��pavements��intended��for��aviation�rrelated��traffic.����The��
main��objective��in��updating��the��pavement��inventory��was��to��determine��the��year��of��construction��(or��most��
recent��overlay),��the��limits��of��the��project,��and��the��surface��type��for��each��pavement��area��based��on��
construction��history.����When��available,��MaineDOT��provided��access��to��this��information��from��their��
historical��records.����This��information��was��used��to��update��the��pavement��section��definitions��on��the��
computer�raided��drafting��(CAD)��map��and��in��the��PAVER��database��based��on��project��limits,��surface��type,��
layer��properties,��traffic��patterns,��and��overall��condition.��
��
2.1.1 Pavement Network Definition 

The��construction��history��information��was��used��to��divide��the��pavement��network��at��3B1��into��management��
units—branches,��sections,��and��sample��units.����A��branch��is��a��single��entity��that��serves��a��distinct��function.����
For��example,��a��runway��is��considered��a��branch��because��it��serves��a��single��function��(allowing��aircraft��to��
take��off��and��land).����On��an��airfield,��a��branch��typically��represents��an��entire��runway,��taxiway,��or��apron.������

Because��of��the��disparity��of��characteristics��that��can��occur��throughout��a��branch,��it��is��further��subdivided��
into��units��called��sections.����A��section��is��a��portion��of��the��pavement��that��has��uniform��construction��history,��
pavement��structure,��traffic��patterns,��and��condition��throughout��its��entire��length��or��area.����Sections��are��
used��as��a��management��unit��for��the��selection��of��potential��M&R��projects.����The��guideline��for��determining��
section��breaks��is��to��consider��the��section��as��a��"repair��unit"—a��portion��of��the��pavement��that��will��be��
managed��independently��and��evaluated��separately��for��pavement��maintenance��and��rehabilitation.��
��
Pavement��sections��are��further��subdivided��into��sample��units��for��inspection��purposes.����The��typical��sample��
unit��size��for��asphalt��concrete��(AC)��pavements��is��5,000��square��feet��±��2,000��square��feet,��and��the��typical��
sample��unit��size��for��portland��cement��concrete��(PCC)��pavements��is��20��slabs��±��8��slabs.����A��statistical��based��
sampling��rate��described��in��ASTM��D5340��was��used��to��determine��the��number��of��sample��units��to��inspect��
for��each��section.����The��inspected��sample��units��were��representative��of��the��overall��condition��within��a��
section��and��were��used��to��extrapolate��the��condition��as��a��whole.��
��
2.1.2 Naming Scheme 

For��the��pavement��management��system��to��work��efficiently,��some��unique��identifiers��were��added��to��the��
database.����The��branch��names��assigned��were��designed��to��assist��in��identification��of��the��pavement��area.����
The��first��characters��are��used��to��identify��the��pavement��use—apron,��runway,��taxiway,��or��taxilane��
(pavement��in��and��around��hangar��areas).����The��next��character��is��a��number��or��letter��used��to��further��
identify��the��pavement��branch��(such��as��RY1432��for��Runway��14�r32��or��APA��for��Apron��A).����The��sections��for��
each��branch��are��assigned��a��sequential��number��(001,��002,��and��so��on).����Table��1��presents��the��branches��
defined��for��3B1��and��their��corresponding��areas.��
��
� � � �
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��
Table��1.��Branch��definition.��

Branch��ID�� Name�� Number��of��Sections�� Area��(SF)��
APA�� Apron��A�� 2�� 51,350
APB�� Apron��B�� 1�� 20,300
APC�� Apron��C�� 1�� 6,600
APD�� Apron��D�� 1�� 16,400
CTB�� Connecting��Taxiway��B�� 1�� 16,700
CTD�� Connecting��Taxiway��D�� 2�� 21,150
PTA�� Parallel��Taxiway��A�� 1�� 173,900

RY0321�� Runway��3�r21�� 2�� 220,400
RY1432�� Runway��14�r32�� 1�� 299,850

TLA�� Taxilane��A�� 1�� 27,500
TLB�� Taxilane��B�� 3�� 57,350

Airport��Total�� 921,850
��

Figure��2��presents��the��network��definition��for��3B1��and��represents��the��pavements��included��in��the��APMS.����
Some��privately��built/maintained��pavements��and��“driveways”��leading��into��hangars��may��not��be��included��
within��this��report��nor��represented��on��Figure��2��because��they��are��considered��outside��the��scope��of��work.��
��
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2.2 Pavement Evaluation 

The��pavement��surfaces��at��3B1��were��visually��inspected��on��October��23,��2018��using��the��PCI��procedure.����
During��a��PCI��inspection,��inspectors��walk��over��the��surface��of��the��pavement��and��identify��visible��signs��of��
distress��within��a��sample��unit.����Appendix��A��presents��the��scalable��map��used��during��the��inspection��to��
locate��the��inspected��sample��units.����Each��distress��type��was��identified,��then��classified��as��low,��medium,��or��
high��severity,��and��recorded��on��field��sheets.����In��general,��the��higher��the��severity,��the��higher��the��foreign��
object��damage��(FOD)��potential.����The��quantity,��or��extent,��is��measured��for��each��distress/severity��
combination.��
��
After��collecting��and��summarizing��the��distress��type,��severity,��and��quantity��for��each��of��the��inspected��
sample��units,��the��distress��data��were��entered��into��the��PAVER��database��and��a��PCI��was��calculated.����The��PCI��
procedure��uses��established��deduct��curves��to��determine��the��number��of��points��to��deduct��for��each��distress��
type/severity��combination,��depending��on��the��density��of��the��distress.����The��inspected��sample��unit��PCIs��
were��then��averaged��to��determine��an��overall��PCI��for��that��section.��
��
The��PCI��value��provides��a��general��sense��as��to��the��level��of��rehabilitation��that��will��be��needed��to��repair��a��
given��pavement.����In��general��terms,��maintenance��activities��such��as��crack��sealing��and��patching��often��
provide��benefit��when��the��PCI��is��above��70.����However,��as��the��pavement��continues��to��deteriorate,��more��
complex��and��expensive��treatments��will��be��necessary.����Pavements��with��a��PCI��between��60��and��70��are��
good��candidates��for��a��mill��and��inlay��or��overlay.����Once��the��PCI��drops��below��60,��MaineDOT��typically��
programs��reconstruction��as��the��preferred��rehabilitation��alternative.����Figure��3��presents��the��PCI��inputs,��
rating��scale,��and��corresponding��general��work��repair��levels.��

��
Figure��3.��PCI��rating��scale��and��repair��levels.��

� � � �
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2.2.1 Distress Types 

To��better��understand��the��cause��of��pavement��deterioration,��it��is��necessary��to��look��at��the��distress��types��
associated��with��each��PCI.����Each��distress��type��has��been��classified��into��one��of��three��groups��based��on��
cause—load,��climate/durability,��or��other.����Load�rrelated��distresses��such��as��alligator��cracking��in��asphalt��
pavements,��or��corner��breaks��in��PCC��pavements,��indicate��that��the��structural��integrity��of��the��pavement��
has��been��compromised.����Climate�rrelated��distresses��indicate��that��the��pavement��has��aged��due��to��seasonal��
environmental��effects.����Distresses��that��cannot��be��attributed��solely��to��either��load��or��climate��are��classified��
as��other.����Table��2��shows��distress��types��for��both��asphalt��and��concrete��surfaced��pavements��in��the��PCI��
procedure��and��their��classification.����The��table��also��identifies��which��distresses��were��observed��at��3B1��
during��the��pavement��inspection.��
��

Table��2.��PCI��distress��types.��

Asphalt��Distresses��
Cause��

Classification
Concrete��Distresses��

Cause��
Classification

*Alligator��cracking�� *Load�� Blowup�� Climate��
Bleeding�� Other�� Corner��break�� Load��

Block��cracking�� Climate�� Linear��cracking�� Load��
Corrugation�� Other�� Durability��cracking�� Climate��
*Depression�� *Other�� Joint��seal��damage�� Climate��

Jet��blast�� Other�� Small��patch�� Other��
Joint��reflection��cracking�� Climate�� Large��patch�� Other��

*L&T��cracking�� *Climate�� Popouts�� Other��
Oil��spillage�� Other�� Pumping�� Other��
*Patching�� *Other�� Scaling/crazing�� Other��

Polished��aggregate�� Other�� Faulting�� Other��
Raveling�� Climate�� Shattered��slab�� Load��
Rutting�� Load�� Shrinkage��cracking�� Other��
Shoving�� Other�� Joint��spalling�� Other��

Slippage��cracking�� Other�� Corner��spalling�� Other��
*Swelling�� *Other�� Alkali��silica��reaction�� Climate��

Weathering�� Climate� � � � � �
��

��
� � � �

* ��Indicates��distresses��found��at��3B1��
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2.3 PCI Results 

The��results��of��the��2018��PCI��inspection��are��presented��in��Table��3��and��Figure��7.����The��overall��area�rweighted��
PCI��for��3B1��is��86.����When��summarizing��PCI��values,��an��area�rweighted��calculation��is��used��instead��of��a��
straight��mathematical��average��because��the��area�rweighted��calculations��eliminate��the��skewing��of��the��PCI��
due��to��disparities��between��section��sizes.��
��
Figure��4��and��Figure��5��present��the��overall��PCI��for��3B1��by��area��distribution��and��pavement��use,��
respectively.����Table��3��presents��the��PCI��summary��for��each��section��at��3B1,��including��the��drop��in��PCI��per��
year.����Generally,��pavement��sections��will��deteriorate��between��1��and��3��PCI��points��per��year.����Sections��
deteriorating��at��higher��rates��may��need��maintenance��above��the��normal��application��rates��and��should��be��
closely��monitored��in��case��major��repairs��become��necessary��earlier��than��expected.��
��
Appendix��B��provides��a��graphical��illustration��of��the��projected��PCI��for��each��pavement��section��along��with��
additional��summary��data��including��various��repair��alternatives.����Appendix��C��contains��the��detailed��
inspection��report��with��sample��unit��data��produced��from��PAVER.����Appendix��D��describes��the��distress��types��
most��commonly��identified��during��the��PCI��inspections��of��Maine��airports.��
��

Table��3.��PCI��section��summary��table.��

Branch��ID�� Section��ID��
Surface��
Type1 

Section��
Area��(SF)��

LCD2��
2018��
PCI��

Drop��in��
PCI/Yr3��

%��Deduct��due��to��
Load�� Climate��

APA�� 001�� AC�� 41,700�� 2007�� 84�� 1.5 0�� 100��
APA�� 002�� AC�� 9,650�� 2018�� 100� � � r0�� 100��
APB�� 001�� AC�� 20,300�� 2014�� 58�� 10.54 62�� 38��
APC�� 001�� AC�� 6,600�� 2014�� 71�� 7.35 0�� 100��
APD�� 001�� AC�� 16,400�� 2007�� 94�� 0.5 0�� 100��
CTB�� 001�� AC�� 16,700�� 2016�� 100� � � r49�� 49��
CTD�� 001�� AC�� 11,950�� 2007�� 82�� 1.6 0�� 100��
CTD�� 002�� AC�� 9,200�� 2018�� 100� � � r� �65�� 35��
CTE�� 001�� AC�� 10,350�� 2008�� 88�� 1.2�� 0�� 100��
PTA�� 001�� AC�� 173,900�� 2016�� 98�� 1.0�� 0�� 100��

RY0321�� 001�� AC�� 207,400�� 2009�� 84�� 1.8�� 0�� 100��
RY0321�� 002�� AC�� 13,000�� 1985�� 79�� 0.6�� 59�� 41��
RY1432�� 001�� AC�� 299,850�� 1985�� 79�� 0.6�� 0�� 100��

TLA�� 001�� AC�� 27,500�� 2007�� 76�� 2.2�� 35�� 61��
TLB�� 001�� AC�� 26,300�� 2008�� 95�� 0.5�� 0�� 100��
TLB�� 002�� AC�� 21,200�� 2009�� 93�� 0.8�� 0�� 91��
TLB�� 003�� AC�� 9,850�� 2016�� 100� � � r� �0�� 100��

1������AC��=��asphalt��cement;��AAC��=��asphalt��overlaid��with��asphalt;��PCC��=��portland��cement��concrete;��APC��=��PCC��overlaid��
with��asphalt��
2������LCD��=��last��construction��date��(original��construction,��last��overlay,��or��reconstruction��[whichever��is��most��recent])��
3   Drop��in��PCI/Yr��=��(100��–��PCI)/age��where��age��=��2018��–��LCD��
4��Higher��than��average��deterioration��rate��of��10.5��PCI/Yr��for��APB�r001��is��due��to��low�rand��medium�rseverity��alligator��
cracking��on��a��four��year��old��pavement.��
5��Higher��than��average��deterioration��rate��of��7.3��PCI/Yr��for��APC�r001��is��due��to��a��significant��amount��of��medium�r
severity��L&T��cracking��on��a��four��year��old��pavement.����
� � � �
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��
Figure��4.��Condition��distribution.��

��
��

��
Figure��5.��Area�rweighted��PCI��by��pavement��use.��
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2.4 Projected PCI 

After��the��2018��distress��data��were��entered��into��PAVER��and��the��PCI��determined,��a��modeling��approach��was��
used��to��predict��future��PCI��levels��based��on��historical��PCI��data��from��MaineDOT’��s��airports.����Pavements��
were��grouped��together��in��performance��families��based��on��similar��construction,��traffic,��pavement��use,��
and��other��factors��affecting��pavement��performance.����These��performance��models��predict��future��PCI,��not��
future��distresses.��
��
Figure��6��shows��the��projected��PCI��at��3B1��by��percent��area��for��the��next��5��years��assuming��no��maintenance��
or��major��repairs��(overlays,��reconstruction,��etc.)��are��performed��during��that��period.����It��shows��how��quickly��
the��pavement��network��will��deteriorate��if��no��capital��improvements��are��made.����The��corresponding��
projected��PCI��values��for��each��pavement��section��are��shown��in��Table��4.��
��

��
Figure��6.��Projected��PCI��by��percent��area.������
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��
Table��4.��Projected��PCI��by��section��(no��M&R).��

Branch��
ID��

Section��
ID��

2019 2020�� 2021�� 2022�� 2023��

APA�� 001�� 82�� 80�� 78�� 77�� 75��
APA�� 002�� 98�� 96�� 95�� 93�� 91��

APB�� 001�� 56�� 54�� 52�� 50�� 48��
APC�� 001�� 69�� 67�� 65�� 63�� 61��
APD�� 001�� 92�� 90�� 89�� 87�� 85��
CTB�� 001�� 99�� 97�� 96�� 94�� 93��

CTD�� 001�� 80�� 79�� 77�� 75�� 74��
CTD�� 002�� 99�� 97�� 96�� 94�� 93��
CTE�� 001�� 87�� 85�� 83�� 82�� 80��
PTA�� 001�� 97�� 95�� 94�� 92�� 91��

RY0321�� 001�� 82�� 81�� 79�� 78�� 76��
RY0321�� 002�� 77�� 76�� 74�� 72�� 71��
RY1432�� 001�� 77�� 76�� 74�� 72�� 71��

TLA�� 001�� 74�� 72�� 70�� 68�� 66��
TLB�� 001�� 93�� 91�� 90�� 88�� 86��
TLB�� 002�� 91�� 89�� 88�� 86�� 84��
TLB�� 003�� 98�� 96�� 95�� 93�� 91��

��
��
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3. Maintenance and Rehabilitation Needs 

A��5�ryear��M&R��program��was��developed��for��3B1��based��on��the��2018��pavement��inspections��and��the��
projected��PCI��deterioration.����The��recommendations��are��divided��into��two��categories—near��term��
maintenance��(local��M&R)��and��major��rehabilitation��(major��M&R).����The��near��term��maintenance��is��
intended��to��address��annual��maintenance��needs��such��as��crack��sealing��and��localized��patching.����The��major��
rehabilitation��treatments��are��applied��globally��and��are��capable��of��returning��the��pavement��to��a��nearly��
distress�rfree��state.����Costs��for��both��categories��were��developed��based��on��recent��bid��tabs��and��are��intended��
to��represent��typical��unit��costs��in��Maine.����While��these��cost��estimates��provide��a��useful��network�rlevel��
planning��tool,��they��are��not��meant��to��represent��an��engineer’s��estimate��for��any��particular��project.����
Project�rspecific��cost��estimates��must��be��developed��on��a��case�rby�rcase��basis.����
��
Table��5��shows��the��unit��costs��used��to��determine��the��near��term��maintenance��needs��and��Table��6��shows��
the��unit��costs��used��to��determine��the��major��rehabilitation��needs.����Unlike��the��maintenance��costs��based��on��
specific��action��items,��PAVER��estimates��major��rehabilitation��costs��based��on��the��PCI��value.����Therefore,��the��
costs��shown��in��Table��6��are��meant��to��represent��a��unit��cost��for��complete��reconstruction��(PCI��<��60)��of��
$31.01��for��PCC��and��$20.40��for��AC��pavement.����For��major��rehabilitation��(PCI��between��61��and��70),��unit��
costs��are��$8.75��for��PCC��and��$2.75��for��AC��pavement.����Note��that��the��unit��cost��of��$2.75��between��PCI��values��
of��61��and��70��for��AC��pavement��represents��the��cost��of��a��2�rinch��mill��and��inlay.��
��
��

Table��5.��Local��M&R��unit��costs��

Treatment��Name�� Unit��Cost��
Crack��Sealing���r��AC�� $1.38��/ ��Ft��
Crack��Sealing���r��PCC�� $3.93��/ ��Ft��
Grinding��(Localized)�� $5.75��/ ��Ft��
Joint��Seal��(Localized)�� $3.85��/ ��Ft��

Patching���r��AC��Deep�� $18.56��/ ��SqFt��
Patching���r��AC��Shallow�� $16.81��/ ��SqFt��

Surface��Treatment�� $0.61��/ ��SqFt��
Patching���r��PCC��Full��Depth�� $119.00��/ ��SqFt��

Patching���r��PCC��Partial��Depth�� $61.63��/ ��SqFt��
Slab��Replacement���r��PCC�� $31.55��/ ��SqFt��

Undersealing���r��PCC�� $3.03��/ ��Ft��
��

Table��6.��Major��M&R��unit��costs��

PCI�� Cost��AC�� Cost��PCC��
0�r60�� $20.40��/ ��SqFt�� $31.01��/ ��SqFt��
61�r70�� $2.75��/ ��SqFt�� $8.75��/ ��SqFt��
71�r80�� $1.10��/ ��SqFt�� $5.45��/ ��SqFt��
81�r100�� $0.61��/ ��SqFt�� $0.61/��SqFt��
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3.1 Local M&R 

Near��term��maintenance��includes��activities��such��as��crack��sealing,��patching,��and��surface��treatments��that��
help��to��slow��the��rate��of��deterioration.����Localized��maintenance��policies��were��developed��for��the��AC��and��
PCC��surfaces.����The��policies,��provided��in��appendix��E,��present��the��recommended��maintenance��treatment��
for��each��distress/severity��combination.��
��
Table��7��presents��the��summary��of��maintenance��work��quantities��and��estimated��costs��to��apply��the��near��
term��maintenance��plan��at��3B1.����The��repair��quantities��are��based��on��extrapolated��distress��quantities��from��
PAVER��using��the��2018��PCI��inspection��and��the��maintenance��policy��matrix��as��defined��in��appendix��E.��

Table��7.��Airport��maintenance��summary��

Treatment�� Estimated��Repair��Quantity�� Units�� Estimated��Costs��
Crack��Sealing���r��AC�� 1,108 Ft $1,529
Patching���r��AC��Deep�� 60 SqFt $1,121

Total:�� $2,649
��
When��using��this��plan,��it��is��recommended��that��the��entire��pavement��section��be��viewed��to��determine��
whether��the��identified��distress��types��are��so��advanced��in��density��and��severity��that��maintenance��efforts��
will��no��longer��be��cost�reffective.����Table��8��provides��a��more��detailed��breakdown��of��the��maintenance��needs��
with��each��pavement��section��classified��as��preventive,��restorative,��or��stopgap.����Preventive��maintenance��is��
defined��as��occurring��above��the��minimum��service��level��(MSL)��and��is��recommended��as��a��cost�reffective��
means��of��prolonging��the��pavement��life.����Restorative��maintenance��occurs��below��the��MSL��but��has��the��
ability��to��increase��the��PCI��above��the��MSL.����It��is��recommended��that��the��airport��engineer��perform��a��life��
cycle��cost��analysis��comparing��restorative��maintenance��to��major��rehabilitation��to��determine��the��ideal��
repair��strategy.����Stopgap��maintenance��is��defined��as��maintenance��needs��that��will��not��restore��the��
pavement��to��the��MSL.����Stopgap��maintenance��is��typically��limited��to��the��minimum��necessary��to��control��
FOD��and��maintain��safety��until��such��time��as��major��rehabilitation��can��be��programmed.������
� � � �
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Table��8.��Maintenance��type��by��section��

Branch�� Section�� Maintenance��Type�� PCI��Before�� PCI��After�� Cost��
APB�� 001�� Stopgap���� 58�� 61�� $1,121
APC�� 001�� Preventive�� 71�� 81�� $436
CTD�� 001�� Preventive�� 82�� 85�� $52
CTE�� 001�� Preventive�� 88�� 92�� $73

RY1432�� 001�� Preventive�� 79�� 80�� $257
TLA�� 001�� Preventive�� 76�� 81�� $532
TLB�� 001�� Preventive�� 95�� 96�� $73
TLB�� 002�� Preventive�� 93�� 95�� $105

��
It��is��important��to��understand��that��the��maintenance��plan��is��based��on��the��distress��types,��severities,��and��
quantities��found��during��the��2018��PCI��survey.����As��field��conditions��change,��the��maintenance��plan��will��
become��less��accurate.����Therefore,��the��maintenance��plan��will��be��most��useful��if��implemented��as��soon��as��is��
practical.����Applying��maintenance��treatments��should��be��an��annual��event��at��the��airport,��and��this��
maintenance��plan��can��serve��as��a��baseline��for��that��work.����The��recommended��maintenance��type��for��each��
section��is��shown��in��Figure��9��and��summarized��in��Table��8.����Recommended��maintenance��actions��by��section��
are��provided��in��Table��9.������Guidelines��for��performing��crack��sealing��and��patching��techniques��are��provided��
in��appendix��F.��
� � � �
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Table��9.��Maintenance��details��by��section��

Branch�� Section�� Work��Type�� Quantity�� Unit�� Cost��
APB�� 001�� Patching���r��AC��Deep�� 60 SqFt�� $1,121
APC�� 001�� Crack��Sealing���r��AC�� 316 Ft�� $436
CTD�� 001�� Crack��Sealing���r��AC�� 38 Ft�� $52
CTE�� 001�� Crack��Sealing���r��AC�� 53 Ft�� $73

RY1432�� 001�� Crack��Sealing���r��AC�� 187 Ft�� $257
TLA�� 001�� Crack��Sealing���r��AC�� 386 Ft�� $532
TLB�� 001�� Crack��Sealing���r��AC�� 52�� Ft�� $73
TLB�� 002�� Crack��Sealing���r��AC�� 76�� Ft�� $105
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Figure��8.����Maintenance��type��
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3.2 Major M&R 

In��addition��to��the��annual��maintenance��activities��such��as��crack��sealing��and��patching,��some��pavements��
may��require��more��substantial��rehabilitation.����As��a��planning��aid��to��the��airport��and��MaineDOT,��Table��10��
provides��a��summary��from��PAVER��of��the��predicted��5�ryear��pavement��rehabilitation��needs��at��3B1.����The��
recommended��timing��of��each��improvement��action��is��defined��as��the��year��that��the��pavement��condition��is��
projected��to��reach��the��MSL.����By��establishing��benchmark��MSL��targets,��it��is��possible��to��plan��objectively��for��
future��needs��against��a��standard��set��of��performance��criteria.����Based��on��D&K/ARA’s��recommendations��
and��a��review��of��national��best��practices,��MaineDOT��Division��of��Aviation��has��selected��benchmark��MSL��
values��of���ó�ì��for��all��airside��pavement.����These��MSL��values��fall��within��the��typical��range��of��those��used��
throughout��the��nation��to��manage��general��aviation��airport��pavement.��

The��pavement��sections��identified��for��major��rehabilitation��in��Table��10��and��shown��in��Figure��9��are��at��or��are��
predicted��to��reach��a��condition��level��where��major��M&R��should��be��considered.����While��the��predicted��
rehabilitation��timeline��identifies��specific��sections��and��the��general��timing��for��the��repair,��more��in�rdepth��
project�rlevel��studies��will��be��needed��to��determine��exactly��how��to��fix��each��pavement��(i.e.��asphalt��overlay,��
reconstruction,��or��some��other��repair��alternative).����Additionally,��the��airport��may��find��it��desirable��to��
adjust��the��timing��of��projects��to��meet��fiscal��and��operational��constraints.����For��example,��if��the��runway��and��
several��connector��taxiways��were��forecast��to��reach��the��MSL��in��various��years��ranging��from��2019�r2023,��it��
may��be��preferable��to��group��these��pavement��sections��into��a��single��project.����

Note��that��identifying��projects��for��work��does��not��guarantee��that��federal��or��state��funding��will��be��available��
to��complete��the��work��in��the��year��shown.����The��airport��and��MaineDOT��should��view��these��
recommendations��as��viable��projects��when��preparing��future��capital��improvement��plans��(CIP).��

Table��10.��5�ryear��major��rehabilitation��plan.��

Branch��ID�� Section��ID�� Year�� Predicted��PCI��Before��Rehab�� Estimated��Cost��
APB�� 001�� 2020�� 54�� $414,113
APC�� 001�� 2020�� 67�� $18,150
TLA�� 001�� 2022�� 68�� $75,623

5�ryear��Airport��Total�� $507,886
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Figure��9.����Major��M&R��
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3.3 Airfield Capital Improvement Plan - Unlimited Budget 

Assuming��that��all��pavement��sections��below��the��MSL��receive��major��M&R��and��that��all��pavement��sections��
above��the��MSL��receive��preventive��maintenance,��the��total��funding��needs��for��the��identified��maintenance��
and��rehabilitation��projects��at��3B1��are��shown��in��Table��11.����Note��that��funding��sources��will��vary��by��airport,��
but��it��is��generally��assumed��that��major��M&R��projects��will��be��eligible��for��FAA��AIP��funding��and��that��
preventive��maintenance��will��be��completed��with��airport/city��staff.����Pavement��sections,��where��restorative��
maintenance��appears��to��be��a��cost��effective��alternative��to��major��M&R,��have��been��flagged��for��additional��
analysis��by��the��airport��sponsor��/ ��design��engineer.��If��this��pavement��repair��plan��were��to��be��implemented��
as��shown,��the��subsequent��projected��PCI��values��for��each��pavement��section��are��shown��in��Table��12.����

Table��11.��Summary��of��repair��needs��(unlimited��budget)��

Branch��
ID��

Section��
ID��

Year Type��of��Repair�� Funding��Sources�� Cost��

APA�� 001�� 2020�� No��Action
APA�� 002�� 2020�� No��Action
APB�� 001�� 2020 Major��M&R�� FAA/Local�� $414,113��
APC�� 001�� 2020�� Major��M&R�� FAA/Local�� $18,150��
APD�� 001�� 2020�� No��Action
CTB�� 001�� 2020�� No��Action
CTD�� 001�� 2020 Preventive��Maintenance�� Local��/ ��City��Crew�� $52��
CTD�� 002�� 2020�� No��Action
CTE�� 001�� 2020�� Preventive��Maintenance�� Local��/ ��City��Crew�� $73��
PTA�� 001�� 2020�� No��Action

RY0321�� 001�� 2020�� No��Action
RY0321�� 002�� 2020�� No��Action
RY1432�� 001�� 2020�� Preventive��Maintenance�� Local��/ ��City��Crew�� $257��

TLA�� 001�� 20201�� Preventive��Maintenance�� Local��/ ��City��Crew�� $532��
TLB�� 001�� 2020�� Preventive��Maintenance�� Local��/ ��City��Crew�� $73��
TLB�� 002�� 2020�� Preventive��Maintenance�� Local��/ ��City��Crew�� $105��
TLB�� 003�� 2020�� No��Action
TLA�� 001�� 20221�� Major��M&R�� FAA/Local�� $75,623��
APA�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $2,903��
APA�� 002�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $97��
APB�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $203��
APC�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $672��
APD�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $349��
CTB�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $167��
CTD�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $717��
CTD�� 002�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $92��
CTE�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $314��
PTA�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $1,215��

RY0321�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $15,744��
RY0321�� 002�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $572��
RY1432�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $31,681��
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Branch��
ID��

Section��
ID��

Year Type��of��Repair�� Funding��Sources�� Cost��

TLA�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $275��
TLB�� 001�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $355��
TLB�� 002�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $202��
TLB�� 003�� 2023�� Preventive��Maintenance�� Local��/ ��City��Crew�� $99��

Total:�� $564,635
����������1��Preventive��Maintenance��for��TLA�r001��estimated��at��$532��will��keep��section��PCI��above��70��until��2025.��
��
��
��
� � � �
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��
Table��12.��Projected��PCI��by��section��(unlimited��funding)��

Branch��
ID��

Section��
ID��

2019 2020�� 2021�� 2022�� 2023��

APA�� 001�� 82�� 80�� 78�� 77�� 75��
APA�� 002�� 98�� 96�� 95�� 93�� 91��

APB�� 001�� 56�� 100�� 98�� 96�� 95��
APC�� 001�� 69�� 100�� 98�� 96�� 95��
APD�� 001�� 92�� 90�� 89�� 87�� 85��
CTB�� 001�� 99�� 97�� 96�� 94�� 93��

CTD�� 001�� 80�� 85�� 83�� 82�� 80��
CTD�� 002�� 99�� 97�� 96�� 94�� 93��
CTE�� 001�� 87�� 92�� 91�� 89�� 87��
PTA�� 001�� 97�� 95�� 94�� 92�� 91��

RY0321�� 001�� 82�� 81�� 79�� 78�� 76��
RY0321�� 002�� 77�� 76�� 74�� 72�� 71��
RY1432�� 001�� 77�� 80�� 78�� 77�� 75��

TLA�� 001�� 74�� 72�� 70�� 100�� 98��
TLB�� 001�� 93�� 96�� 94�� 92�� 91��
TLB�� 002�� 91�� 95�� 93�� 91�� 89��
TLB�� 003�� 98�� 96�� 95�� 93�� 91��

��
��
��
��
��
��
��
�� ��
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3.4 Airport Responsibilities 
��
The��FAA��has��defined��an��acceptable��maintenance�rmanagement��program,��and��this��report��fulfills��many��
requirements��of��such��a��program,��including��documenting:��
��

�x Locations��of��all��runways,��taxiways,��and��aprons.��
�x Dimensions��of��the��pavement��system.��
�x Types��of��pavement.��
�x Year��of��construction��or��most��recent��major��rehabilitation.��

��
In��accordance��with��best��practices,��the��airport��owner��should��be��an��active��participant��specifically��by��
implementing��the��following��actions:��
��

�x Conduct��a��"drive�rby"��inspection��at��least��monthly��to��detect��changes��in��pavement��condition.��
�x Record��the��date��of��each��"drive�rby"��inspection��and��any��maintenance��performed��as��a��result.������
�x Document��all��maintenance��activities.������
�x Document��detailed��inspection��information��with��a��history��of��recorded��pavement��deterioration��by��

PCI��survey��(e.g.,��this��report).��
�x Maintain��all��records��on��file��for��a��minimum��of��5��years.����

��
An��example��of��a��form��that��can��be��completed��during��“drive�rby”��inspections��is��provided��in��appendix��F.��
� � � �
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Appendix A: Sample Unit Maps 
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